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Bropas Mexaynapognan KOH(IB LKA A/CONF. 15/p/ 2135 |
Opranusawhh O6beganennsix HaHi URSS

110 NPHMEHEHHIO aTOMHOR 3Hepriw ORIGINAL: RUSSTAJER
B MHPHBIX Lenax

He noaremmnt ornawenui A0 0QHUMANLHOrO CO0Bwenny Na Kondiepenupy
NCCIEJOBAHI BOTOCKHHTERA [IPH TOMOLY KOIMYEC TREHITIX
PAIVOMETPUUECHIIX ETOJIOB

0.B.3anencknit, B,J, Bosnecenexuit,
O.A, Cemuxarosa

I. BBegenne

LyuMeHeHNe pazmoaKTUBHOTO Yriepola IiA uccnerosaHuit poToCHH~
;38 0Ka3aj0Ch MCKIOUMTENBHO iVIONOTBOPHEM U 110CTaBUAO0 RCH pac-

CMaTpUBaEMyl MpPOGIEMy Ha HOBHY, Oonee BuCOKuit yposeHs, Kax uspecT-
HO, B HaCrodmee BDEMA DaIM0AKTHBHWY M30TOM yriepoja -cl4 BEChl3
YCIEWHO ucnoap3yercs IPEAMYLECTBEHHO JIA M 3yyeHns nyTH MeTadoniiz—
Md opraHmyeckux BELECTB, BO3HUKAWWMX mpK KDaTKOBDEMEHHOM (OTOCHH—
Te3e. lleTomu nmomoGHux MICCTI€Z0BaHUA B OCHOBHOM MMEWT CBoeill uensp
YCTaHOBUTH MOCJEZOBATENBHOCTS noganeHus B TeX MIM MHHX MeTa-
donmurax, llosTomy, kak MpaBin0, TAaKUE METOIHW MMENT KayeC TBEeHHHI
Xapaxrep.,

OmHako samaymu VCCIEeKOBaHUA HoTOCHATE3a He OrPaHNyMBaAKTCA TOJIb-
K0 9T0¥ oGnacTeio, B PAlle CiyvyaeB BO3HMKaeT HEQOX0IHMOCTE NIHOBpe=—
MEHHOTO M3YYeH:A MHTEHCUBHOCTZ QOTOCHHTE3a, KaYeCTBEHHOTO cocraBa
00pasyouMXCa NPOLYKTOB U ux MEPEIBUKEHUA 110 DACTEHUN B npegenax
ATATENbHEX UHTEPBA/LOB BpEMEHMU. Usyuenre nepeyuncnennuy BOIIPOCOB
CBA3aHO C HEOOXOINMOCTER paspadoTy creuupnuecKux K0J1M4yeC TBEHHHX
METOZOB MCCJIEJOBAHUA, OCHOBAHHHX Ha BRHICHEHMM alCONNTHOIO KoM~
UeCTBa IMOTJIONAaeMOlt YTIeXUCIOTH H OnpeneieHuy Oanavca yriepoja B
pacrenuax, llpuMeHeHUe paIMOaKTUBHOTO YTIepoZa MOKET JaTh MHOI0 Ho-—
BOT'0 B 9T0# o6naCTi McciaegoBaHui,

lonuTkyn ncmonssosanns CL4 L18 yuera KOJuYecTss COE, noriouae-
MOT'0 npy POTOCHHTE3e, BCTPEvAnTCH B padorax A.,J, Kypcarosa, H,H,
Kpuoxoso#t u M1, Hyuxapesofi (L), Crumas-Huibcena (Steeman Nilsen)
(2) , Kaassuma u liaccuuu (Calvin,Massint) (3) n Lp. OxHako
METOZUMKA_ KONMYECTBEHHOI O 0lpelene us balMoax TMBROTO M30TONA yrije-

, poza - ¢l —RO0 CHX 1Op HEZOCTaTOYHO paspadoTama pia PeUeHNA NpaxTH-
25 YEAR RE-REVIEW,

FJox LI F7
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yecKux sazaud.

BaHUMAACh M3yYeHHeM HEKOTODHNX CTODOH NpolieMiH JOoTOCHHTES3a
(MHTEHCUBHOCTb, paCHpejesEHNe aCCUMUNMPOBAHHOTO YTAepoxa Cpen
OpraHiyecKuX BEmeCTB DacTeHuA, BIAMMOOTHOWEHMA MexJy porocuure-
30M ¥ [QHXaHueM, NepejiBuxeHue MPOJNYKTOB ACCUMUNALMM ), MH BCTDETH-
JUCH C HEOoOX0AMMOCTLR pa3palOoTEM KONMYECTBEHHHX DaJuoMe TPUYeCKuX
MeTOLOB MCCJEeLOBauua 3TOr0 mpouecca., HecMmorpd H& TO, YTO ITH ME-
TOON MMENT CBOEM NeABp0 HCCHEJOBaHME Da3nuuBHX noxasaresell goTo-
CHHTE3a, OHM MOTYY OHTH MCHONB30BAHH B JDYTEX pasjenax OMOXUMUM,
CBABAFHHX C M3y4YeHMeM MeTaloiusMa yriepoja. Huge usiaranrcd Me-
TOIMUECKUE OCHOBH ¥ KparTKyue pe3ylbTaTH MCCIeoBaHUl, MPOBEJEHHHX
KOJIEKTMBOM nadopaTopuu (GoTaCuMHTe3a BOTAHMYECKOTO MHCTHUTYTA
AH CCCr u UaMupckoit Gmonmoruueckod cramuuu AH Tagxmecroit CCP
(0.B. Banencuit, C.A, Cemmxaroma, B.l. Bosmecerckuil, T.I.llranvko,
N.A. €ummnmosa, MJM. Nomomapesa, T.A, Tnarosnesa).

2. TIpMHIMI KOJUYECTBEHHOTO ONpEJeJIeHNs MHTEHCUBHOCTH
(hOTOCKHTE3a X paclpeJeJleHud acCUMUIUPOBAHHOTO yriepoia
cpef¥ OPTaHMUECKMX BelieCTB pacTEHUH O M3Me peHun
axTuBHocT C-*B pACTMTENIPHOM MaTepuale

IIpMHIMIME i bHAS CXeMa ONHTOB, HA OCHOBAHMM KOTOPHX OHJ pas-
pagoTaH MeTOJ KOJIMYEeCTBEHHOrO ONDEeNeNeHNd MHIERCHBHOCTM (QOTOCHH-
T€3a, 3aKkApyalach B CPAaBHEHMM KOJMUECTBA 002 u3BeCTi0f yZnenbHOHi
aKTUBHOCTH, NOTJIOLENHO} pacTeHUAMN B Npouecce YOTOCHHTE3d, C U3-
MEpEeHHO! aKTMBHOCTHE CM B IperapaTax, CJIeJaHHNX M3 9THX XK€ pac-
TEHU o

Ins ompejesieHMA KOAMUECTBA MEYeHOil YyraekucIOTH, MOTiaouaeMoi
B mpomecce (OTOCUHTE3A, JIMCT IOTO MIM MHOIOJWDE eHmud, B3ATO-
ro LIS ONHTOB, IIOMENAnCAd B CHENMaNBHO nsrd?or“ ‘ SMETUYECKYD
xaMepy m3 opraHmueckoro crexna (puc, 1),

Xamepa B TEMHOTE HAIMOIHAJACH CMECHI BO3JyXa C Lug ¥

V)
&

( 1% no oGnbeuy), uMeBueid yAenbHyD arTuBHOCTh 0,5 Mkopm Ha I 1
YTIeKUCAOTH, [loce 9TOr0 MpoMBBOJMIOCH HECKONbKO MBMEDEeHHd pajuo-
aKTUBHOCTA Ta30BOJ CMECH, [0 KPUBOH 3aBUCUMOCTH 4HHCA& UMOYNBCOB
ra30BO¥ CMecCy OT KXOHLEHTpauuu COZ ( mocTpOEHHOH MO ZAaHHHM npejBa-
DUTENBHHX ONUTOB) TOYHO OMpeJieNdlach HaualbHas KOHUEHTDALuA yrie-
KUCIOTH B Kamepe. caTeM HaXxonaluiicAa B KaMepe JUCT DuCTEHUA OCBE-
yajcA uepes3 BOLAHON (UABTD 3ePKANbHOR JaMIOM ¥ M3Mepanach KOHUCH-
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TPalMa yrIcxuCIOTH B TeUeHHe BCero onura. Iocie OKOHYAHMA 9KCIIO-
SULMA paCTeHMT PUKCMPOBANMCH T'ODAYMM CHUDTOM M M3 HMX MpUr0TOBAA~
JACH mpenaparth, I[Io KpuBo¥ n3MeHenus KOHIle HT panuu 002 B KaMepe
YCT@HABINBANOCh HAYaJIbHOE ¥ KOHEYHOE KOMMYECTBO 3TOro rasa, a 1o
Pa3HOCTY NONYYEHHHX BEJMYMH - KOJMUECTBO YTJEKUCIOTH , [OIJIOLEH-
HO€e NUCTOM pacTeHus,

lanee onpegensnach axTuBHOCTE [IpenapaToB, NMDPUTOTOBIEHHKX U3
HaXOJMBUMXCA B KaMmepe pacTeHUM. PaXMoakTMBHOCTH 5THX npenapaTos
TAK¥E U3MEPANACH TODUOBHM CYeTYMKOM B-vacmuy (ot = 20 um),
yCTaHOBJIEHHOM Ha paccrossmu 1,5 cx or penapara, Jnd BHUUCJeHKA
QX TUBHOCTH IIpeNapaToB B PesynbTal HEDPBUYKOrO 0TCYETA BHOCUJIUCE
MOTPaBKA HA (JOH CUETYMKA M HA CAMONMOT/OLEHME pB - vactug B cioe
npenapara, BenuuuHa MONMpaBEM HA CAMOMOIIONEHKE B KaxJIoM OTJHeJbHOM
Cly4ae ycraHaBiMsanach [0 KPHBON, MOCTPOEHHON Ha OCHOBAHMK MHOTO-
UMCJIEHHHX SKCHEPMMEHTOB, BHIIOJHEHHHX B 1a00paTopui,

Ecim s onHTa Gpaimch IOBOABHO Jonpume pacTeHud n IpuUro-.
TOBJIEHHOTO NOpOmKA OHJIO MHOLO, TO M3 HEr0 MBrOTOBIAIOCEK HECKOJIb-
kO NpeénapartoB. B aToM Ciyuae -aKTUBHOCTH KAXELOI0 npenapara rnoclue
BBOJICHNE VKA 3aHHHX BHUE [10NDaBOK CYMMIDOBAJIMCD, CymMa axTuBHOCTel
BCeX lnpenapaToB BHpaxalna colo# kax O o0lyD aKTUBHOCTE Ci4 BO
B3ATHX Jn4 ONHTA pacTeHuax ( B UMOYJIBCAX B MUEYTY INpM ONKUCAH-
HHX [apaMerpax CyeTyYMKa P ~YaCTHIL) o

PesynsTaTH NpOB2AEHHHX OMHTOB (4) npepcraBieHy B Ta Gaue
(rpagu 2 u 3) u Ha puc. 2y U3 KOTODHX BUZHO, YTO BENMuMHa oGumei
GKTUBHOCTYH paCTEHMH Npi ONpeJesNeHHOE yIeAbHOH axTMBHOC TH UCX0m-
HOL rasoBoX cMecu cTporo pONOpINOHAILHA KOJMMYECTBY ITOI/IONEHHOI
VMK YTJIEKHCIIOTH,

Jna BHUMCIEHMA aGCOMDTHOIO 3HAue HHA MHTEHCHBHOCTY (HOTOCUH-
1€3a 10 M3MepeHnp akIUBHOCTH IIpPenapaToB, ODUTOTOBIEHHHX M3 -
CTBEB, HEOOXOZUMO ONpeJeNuTs: KODQPUIMeHT mponopuuoHanbHoC Y (X)
MEXLY KONMYECTBOM IOTJOWNEHHO! VMMM YTJIEKUCIOTH U BEJVUMHOR odmei
GKTUBHOCTH NMDUTOTOBJIEHHOTO M3 HUX HOPOUKA. JJIg 3TOTO 3aBMCHMOCTH
MEXRLY paccuaTPUBAaEMHMM BEINYMHAMY MOXHO NPELCTABUTH B BuJe ypaB-

HeHUSA

N=ot KX (1)
rge N -oduee xommyecrso IMILMUH; X <yIeJqBHAd DpajiuoaKTHBHOCTDH
YTIEKHCHOTH B MKOPH/N COo5 X - momuectso YTJIeKUCIIOTH, MOTINONEH-
HOE JyuCTOM, 1 K - HCKOMHE Ko3QduuueHT NPONOPIMOHAIBHOC TH .
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3aBMCHMOCTH OOMEero KOnuyecTBA WUMIIYABCOB ¥ MUHYTY OT
KOJIMYeCTBa MMJIJINL DAMMOB 002, MOrJIOIEHHOT O paCTeHneM

k¥ Odmee Konuye- Konuye- Adcomnt- OrTHocu- CpefHAd
OIH~ xonm%- CTBO MI' CTBO MI H&H omt6~ TespHAA  OTHOCH-
TOB CTBO’ €05, mo- COy, BH= Ra SMI‘ 2mm0§a TeJbHaf
uMILAmH. radmenHoe uM neH- ommdga
pacTeHU- oo *¥X) (B %
eu**)
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[IpuMevaHmg
*) Ofmee KOAMYECTBO WMIL./MUH. C MMOMpaBKaMu Ha QOB cueTuMkKa

¥ caMonoriomesue (3 -uacTHLX B Npenapare,

##*) KommuecTso munnurpamsos CO,, HOTIONEHHOE DACTEHUAMU, BH-=
CunTaHEOE N0 yMeHsueHuD KoHuesrpamuy CO, B Kamepe,

*¥%¥) KonuueCTBO MUIJIUATDAMMOB 002, BHCYNMTaHHOE N0 00meMy Koiiu-
gecTpy mMi/MuE no rpaduxy (puc. 2) uwam no opumyre (3), npmsejeH-
HOHY BHmE,
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Pewas 3TO ypaBHEHUE OTHOCMTENLHO I i IOZCTaBJA4 B HEIro 3Ha--
yenna ocranpHHX BeauunE (N un X us rpagura), Torydaems:

o N__ 1010
ot X 0,520

IpuMenas oty Qopuyny (paspeweHHY0 OTHOCHTEIBHO X) jns BH-
UUCIGHAA MHTEHCUBHOCTM HOTOCMHTEBA DuCTemMl, MH [ONXHH BBECTH B
Hee oKCIIoSuuuMu jucTa Ha CBETY B aTMOCPEeDe paiyoak THBHOMN yrieguc-
notd ( t ) u ero maouwans mam Bsec (S ). Burore moryyaex clenyn—
Iyp GOpMyNy INA BHUMCIEHMA HHTEHCHBHOCTH gorocuuresa (X):

_ N
X-K_O(_t,S (3)

- 40 (2)

llo gaunoit Qopmyne maa OMLITOB, NPUBEJEHHHX B Taldiuue, OHIU
BHUNC/IEHH MHTE@HCUBHOCIN (OTOCMHTE3a pac TeHyuit (rpaga 4). Cpasue-
HUE 9TUX BHUMCNEHHHX BEJMYMH C HEHNOCPENCIBEHHO OnpelieIeHHHM KO~
JAMYECTBOM YTNEKUCIOTH, MNOT/IONEHHHM DaC TEeHNAMM (rpaga 3), zano
BIIONHE Y JXOBIETBODUTEJBHHA DEBYNbTAT, KAK 5T0 BUHIHO N0 BENHMUMKE
CpelHes OTHOCHTENBROM OWMOKM OmpemeneHu (6,1%)., Heodxoaumo noj-
YEPKHYTH, YT0 KooddumimeHT K umeer BeIMUMEY, OMpeASJIeHHYD U3 JaH-
HHX TQGJIMIN MM PUC. 2 (104‘) TONBRO INA TO CUETHOR ycTaHOBEH,
C KOTOPOM OHIM MpPOBEJEHH M3MEDPEeHNS aKTUBHOCTH npemapaTa U3 ONHT-
HOTO nuCTa. B KAaXJoM KOHKDETHOM Clyuae Heo0XOZMMO BKCITEe PUMEHTAN b=
HO OmpexeniTh 3HaueHMe 9TOr0 KO(PJULMEHTa, TAK KAK OHO 3MEHRE T~
Cd B 3aBUCHMOCTM OT MHIMBUJIYAaNBHHX 0COGEHHOCTe i TOPNOBOI'0 CYETY.J-
Ka fb —HacTun 1 ero reoMeTPMYecKOrTO PACIIONOXEHMS MO 0THOWEHMD XK
npenapaty.

Taruu o0pasoM, 3Had 0OmyD GXTUBHOCTH (mart, un ) npenaparTos,
NPUTOTOBJIEHHHX M3 MODOUKA paCTeHu! mim JIHCTa, BEKCIOHMDPOBABMUXCH
B arMocepe CO2 onpe neneHHOM yrenbHol DPaIM0aKTMBHOCTH, @ TakKxe
OKCMOo3MIUD 1 Miomakb jucta ( wiuM ero cyxof BEC), MOXHO OnpeJ enuTs
VHTEHCUBHOCTH @orocumesaawcoz/ .uMZ-txac WA B M 002/r~t1ac.

BeceMa BaxHO, UTO 1O aHAJOTHYHOU popMyre MOXHO OMpemeNnTsh
KOJIMYECTBO 002 (unn C), Bowegmee B npouecce QOTOCUHTESA B DPA3MMY-
HHE OpraHUYeCKMe BeleCTBa, BHIENAeMHE U3 aCCUMUINPOBABIIEr0 B aT~
Mocdepe 01402 PacTeHUA CnenuaJbHEMY NpUEeMaMu pa IMOXUMAYECKOro
aHaausa. 14 2TOTO HEOOXOXUMO TOYHO OlIpe JIeJNTH BEC M AKTUBHOCTD
(uMn/MuH) BHIeNgeMHX BELECTB, [0 KOTODHM MOXHO BHYMCIHTH HE TONL-

/
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K0 HX Y/eABUYD pajuoakTUBHOCIb, HO M KOJIMUECTBO MI MOCIYIIIBUETO
p Hux C ( uiam COZ). Cpons KoMuecTBEmmii dajaHc yriepoja B Bhe-
ANEMHX BElleCTBAX, MOENO OlIpejeniThb ero I[iPoUeHTHOe pacCrpeieIeHie
vexny mnm, llepeuncienise M0Kas’aresit NO3BOMDT fefalhb 3dKIDYEHNA
0 CKOpOCTY ¥ HalpaBieHHOCTH MeTaGOJIMUECKMX peakuuii, MMPOUCXOAALMX
B pac Tellil,

Omicaunli pajuoMeTpyuyecinil MeTo) KOJMyeC TBEHHOTQ MCCJICH0Ba -
HEA SOTNCHHTC 3@ OHJI HOABEPriyT NOTIONHATE JbHOR BKCIEprMenTa IbHOi
nposepre (5).

TlpopepKa TMpoBefeHa MyTeM CPaBHEH!d BEIMUMH MHTEHCHBHOUTI Ho-
TOCHHTEdd, BHUMCICHHNX Da3JMYHHMY METojaMi, OJHMM 43 KOTODHX )38)
pagyoMeTPUYECKUH; NPUMEHANM TaKke METOoN "B TOKE BO3AYyXa" 1 MaHO-
MeTpuyeckuit Merof Bapdypra B MOZMQUEKAMIT I JUICTHEB HA3eMHLX
pacTe Huif, VI3MEpeHna MpPOM3BOLWIICH OJHOBDEMEHHO IBYMA 1IETO LAl Ha
ONHOM § TOM X€ JMCTe DacTeHulf uayu BHCEUKAX N3 HETO.

Honyuennue cpejuue orHoueHus 0,993 + 0,125 ( mns wetogzos "B
TOKE BO3FYXa" I pam«omefpmecxoro) n 0,99 + 0,03 ( z18 mMaHOMET-
PUUECKOTO M panoMe TPUYECKOr0) TOBOPAT O MONHOM COBMAJEHIN De-
3yILTATOB pacyera KOAMYECTBA MOTJOMEHHOT 0 COp oTHME Da3midHbMY
yeromamu, Ommcxu 12,5 u 3,4% BronHe JomycriMble MNOTPEWHOCTH CpaB=
HMBAaEMHX METOJOB ¥ CBULETENBCTBYNT O NpPaBWIPHOCTH pa 10ME TPUYeC-
wux MaMepeHui, 13 NpuBENEHHHX JAaHHHX TAKKe CIEiyer, HI0 M30T0MN-
ulf 2(peKT, ZeiicTBMD KOTOPOr0 HEKOTOPHEe aBIOP:H (6) oTBOEAT 3Ha-
yureJipHoe MECcTO, He oCHapy#usaeICaA MpU Hamell TOYHOCTM H3MEepeHui
¥ NpaxIMyecku He BIMAET HA Pe3YABTATH OTIpelie et MHTEHCUBHOCTH
dboTocuuTe3a.

3. MeTojmuxa mcCieLOBaHMA forocuHres3a B TOKE
pajvOaKTMBHOR YTAEKVICIOTH

OiHa M3 BO3MOXHOCTEI usyueHUA QoroCuHTe3a Npu I1OMOUI C;'[4 3a-
KIpuaeTcA B ONpeLENSHUM €ro MHTEHCHBHOC T, 8 TaKEe DAacupe JeneHid
yrAepoja Cpeu OpraHyyecKuy BemecTB pac TeHud ( mpoLyKTH (OTOCHH-
1633 ), MPOM3BOAUMOM B TOKE BO3JYyXa, 000 ralgHHoro pa IM0aKTMBHOA
yraexucnoroit. Jnd oTod meu Cpe3aHHH] MM HEOTAENEHHHA MMCT (v
Moder) pacTeHMs MOMENAeTCA B COOTBEICIBYMIYD JNMCTOBYD KaMepy (B),
COe IMHEHHYD B 3aMKHYTyD CUCTEMY C Ia3TOJIbIepOu (A), HaloJHEHHHM
BO3ZyXoM €O cuecsn COy + C *00s orpejesieriof KOHUGHTPaUMA ¥ YLEJb-
Hoii axmBHOCTM, a Takxe c macocor (B) (pue. 3). Tox rasoBoil cue-

‘
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CH LpocaclBaercs HaCouCOM U8 rasroikjiepa yepes JIC TOBYR KaMepy c
JMcTOM 0o0paTHO B rasroibmep. Ilocie onpe neneHuoi OKCNO3UIMM JNCT
cpesaerTcd, (UKCUPYETCA CIMPTOM,! M3 HET'O MPULOTOBJIANICA npenapa-
TH, BHYUCTEHNE UHTEHCUBHOCTM (DOTOCHHTE 3@ NpOU3BOIMICA 110 OrNCAH-
HOMy BHuWe Meroxy. B Hauelt xHure (7) gaHo nogpo6HOe omnMcaHme 3TOl
METOIMKI ¥ aHainda ycCiosuit, 0CcCleYMBAOWUX ONTAMAIBHOE CHA GReHUE
aCCMMMINPYOLMX MMCTHEB yIaeKkucaoTo (KOHUEHTpauMa ¥ yieibHad ax-
TUBHOCTD YIJIEKMCIOTH , CKOPOCTH TOKa ra30Bofl cMecM, NpUMEHEHIe
PazuoaKkTUBHHX OyePHHX DaCTBODOB M T.M. ),

OcHOBHHE 0C00eHHOCTH FaHHOA METONMKHN CBOJATCH K Clie Ly oueMy .
I. OupejeneHud YoTOCUHTE3a BeLyTcs B MUCKYCCTBEHHQ CO3JaHHOMY aT-
Mocpepe, T'Ze MHTEHCHBHOCTH (POTOCUHTE3A He OrpaHuMuyMBaeTcd HeJo-
CTaTKOM YrJIEKHCIOTH. 2, [I3MeHEHUs YOTOCHHTe3a YYMTHBANICHA IO a0~
COJNDTHOMY KOJMYECTBY YrIEKUCIOTH, NOrJOWEHHOMY 3a Onpejelie HHoe
BpeMa, IIpy 3TOM KOJMYECTBO CO2 13MepAeTCA Hemocpe LCTBEHHO B ca-—
MOM 1mcTe pacremnd. 3. lpu usyyeHnn IHeBHHX U3MEHEHUH GoTocuuTe-
3a [I0CIe KaxJOro OmpejeleHuA JyUCT pacTeHuit cpesaeTcd M durcupy—
ercd, TOrJa Kak OOHYHO NPUHATO M3yuaTh M3MEHEHUS (DJITOCHHTE 33 HA
[IpOTAXENMM JHA HA OXHOM ¥ TOM XK€ JIUCTE,

TaxuM oGpasoM, IIDN IOMOWMM ONUCAHHON METOJMKY MH oy yaen
XOpomo CcpaBHUMHE MEXNY COC0# JaHHHe 0 WHTEHCMBHOC TM (OTOCMEHTE3a
B COCTOAHMM HaCHNEHMA JTOTr0 mpouecca no yriexkucacre., B,H, JIinou—
MeHko (8) u B.A, Bpuanmmaut(9) Hasupant 5Ty BEJMUMHY "NMOTeHIMAN b~
HO# padoTOCIOCOOHOCTHE nucTa”.

OmicaHHas MeTOJMEA MCHONB3YEICHd B pHJe HayyHO-HCCIeIOBATEN b~
CkuX yupexneruil CCCP xia cpaBHMTENBHOM XapaKTepuCTHUKM MHTE HCUB—
HOCTI POTOCMHTE3a PACTEHUH B eCTeCTBEHHHX YCNOBHAX, LIA UBYUEHUS
AVHAMUEM OTTOKA aCCUMMIATOB, 3aBUCUMOCTM (QOTOCHHTESa 0T TeMIepa-—

TYPH ¥ T.I.

4, Merojuka M3yueHMA ras3000MeHA DaCTEHMA MO
MBMEHEHUIO COJepXaHNd pajuoakTUBHOK YraeuCIoTH
B 3aMEHYTHX Kamepax

IHTeHCHMBHOCTS YOTOCHHTESa M DASAMYHHX NpOLECCOB 00MeHA yrie-
KICJIOTH, OCYWECTRIACMHX DacCTeHMEN, MOXHO ONpelendTh M JPYTUM Iy—
TSM, M3YyuadA H3MEHEHUA KOHLIEHTDPELMA ¥ KOJMUECTBa CO, B BO3EYXe
UM Ta30BOM Cuecu, OKDYykabDLiEHM JAMCT,

‘
.
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Ina aToi ueny MH npejraraeM MCHoJib308aTh pa3/MUuHHE KOHCTpPYK-
MM repMeTHUYEecKi BaMKHYTHX KaMep, HOJOCHHX upusepenuxoit Ha puc, 1.
CymecrBeHHOE NpPEeMMYLEeCTBO FepPMeTHYLCKY 3aMKHY THX KXaMep 3akjpda-
@TCH B BOSMOXKHOCTW HelpepHBHO DErMCTPUPOBATDL I1pOUECCH MOTJIOLEHNA
VI BHIENEeHNs YT AEKMCIOTH pacTeHneM, Hawumy uccieXOBaHUAMK yCTa-
IOBJIEHO, YTO TAKMEe KaMCpH MOXHO YCIIEWHO ICNO0JB30BaTh: a) Ana usy-
YeHud MpPoLeCCOB NOTrJONEHNd M BHICJACHWA YTACKWCIOTH NUCTBAMU U JLPY-
IUMM OpraHary PACTeHMii; 0) IS OnpejefeHus 3aBUCHMOCTY (OTOCHHTE-
33 0T KOHLEHTpaLuyM YTJEKUCiQTH M MHTEHCUMBHOCTHU ocBemerud. I[lepsuif
U3 YNOMAHYTHX NyTed uCnoib30BaHUA IePMETHUYECKMN BaMKHYTHX xaMep
npefcTaBnAeT OCOUEHHH] MHTEpEeC Npu UCClieoBaBEMAX B3auUMOOTHOWEHMH
Mex)y QOTOCUHTE30M i IHXaHMeM, N0 XapakTepy I'a30o0MeHa [peJCruB-
agpuux coG6olt gsa npoueccs, NAYWMX BO B3AUMHO MPOTUBOIIONVAHHX Ha-—
NpasieHUAX.

Inda M3yyeHUaA 3TUX 30M0POCOB, & TAKXE AJAA OlpeleleHus 3aBUCk-
MOCTH (QOTOCUHTE3a OT KOHLNEHTDALW¥ YTAEKMCIOTH X HHTEHCUBHOCTM OC-
BEUeHMs Ok CLOHCTpPYupoBaH mpudop, u3oCpaxedHsd Ha puc. 4. CH co-
cTonT u3 repMeTvueckoil kamepw (A), Bogasoro duasnrpa (L) u ocseTH-
rend (B). VMHIEHCHBHOCTH OCBELiEHUA B HTOM NPUOODE M3IMEHAETCA NpHU
OMOLM CHeIllMa.ibHOrO WTOPHOIO 3aTs0pa,. PerucTrpamud W3MEHeHud mo-
CAOLEHUA /1M BHJIEJEHMs MeueHoll yI'NeKUCIOTH IIPOM3BOLUTCH CYETHOH
YCTAaHOBKOi, cOeliHEeHHO! C CaMomMCLeM,

OupeelleHre 3aBUCHMOCTH (POTOCKHHTE3a 0T KOHLEHTpALMM YrAeKkC-
JIOTH OCHOBAHO Ha TOM, YI0 KOHIEHTpauud 002 B KaMepe Ip¥ OCBELEHUk
AUCTHLER BHavaje napaer NOYTY JMHEHHO, 3aTeM CKODOCTh [1d LeHUS YMEHB-
waerca W LOCTUIaeT Hynesoro suaueens (puc, 5). JuHedHw# yuacTOK
xpusokt (AB) ykasLBaer Ha TO, YTO MHTEHCIBHOCTE (OTOCHMHTE3a B JTUX
npefejax KOHUEHTpaUuu CO2 (B zausou cayuae 0,38-0,05) He 3aBuCHT
0T KOHIEHTpaUkyu yriexucioTs, Onpejesnsd HHTEHCMBHOCTB (JOTOCHHTES3a
10 9TOMYy Y4YacCTKy, MOKHO CP@BHMBaTh MEXZY COGONi pa3/MYHHE DaCTEHUA,
N4CThA PA3HOIO BO3pacTa ¥ OTiOWEHUE MX K CBeTy u JApyruM Jakropam,
BaMALEMM HA cporocmmeaI .

Janpsefiunmii Xon kpuo¥ (ywacrox BB) noxa3WBaET, YTO MHTEHCKB-

T) Ha puc. 5 3amMerHo, uTO 2 TeuveHue NEPBHX HATH MMHYT HOC/e
BKJIDYEH15s CBETA R¥CT apanuy umes donee HU3xui (GOTOCUHTES.
JTO ABNEeHUe Halikmaercd I10CHe [MMTENBHOUO BHJEDXKBAHUA

pacreHunli B TeMHoTe.
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HOCTp (OTOCHHTE3a HaUMHaeT 3aBUCETh OT KOHUEHTpaLMM 002 B Kamepe.
llo HarIOHY KacaTelbHHX, NPOBELEHHHX X NAaHHOM KpuBOM, 3HaA murouanb
MMCTOBOA MOBEPXHOCTH ¥ 00beM KaMepH, MOXHO BLYMCIVUTD MHTEHC B~
HOCTE (POTOCHHTE 3a IMd JIDOOM KOHIEHTpamuy COZ.

Panee JnA Onpees€Hus 3aBUCHMOCTH MHTEIICHBHOCTH poToCcuHTE3A
0T KOHLEHTpaluy 002 MCKYCCTBEHHO CO3J@Baj} pPa3HHE KOHLEHTpa I(1u
YTJISKUCHOTH, MCIIOAB3YA repMeTHYECKME KAMEDH, MOXHO HpOCAE IUTh
9Ty 34BUMCHUMOCTE JJIf OXIIOr0 ¥ TOT'O ¥e JMCTA MJAM pAaCTEHd 3a KO0pOT-
KMA NPOMEXYTOK BPEMEHM, TaK KaK KOHIGHTpAIMs 002 camMa u3MeHAercd
Ha npoTAxeHuM QOTOCHHTE3a, 3aBUCHMMOCTE: (POTOCHHTE38 OT HHTEHCMB-
HOCTH OCBENEHUA MOXHO OMNpPeJEeJUTEB IO M3MEHEeHUD HakxJOHAa JMHeXHOoro
yuactka (AB) kpuBOM ConepxaHud MeueHoH YTIEKUCIOTH B KaMepe
(puc, 5).

lloxBozs uTOr MeTORMUECKON yacTy Haweil padoTH, CreIyeT OTMe-
THTB, YTO HCCIENO0BAHMA (OTOCHHTES3@ NPY NOMOLM paZMOAKTUBHOTC yr-
1€POJg NO3BONADT OXHOBDEMEHHO KOJIMUECTBEHHO ONpejeNfaTh HE TOJBKO
UHTEHCMBHOCTbH 9TOr0 mpomecca, HO ¥ yyacTue MOTIOWLEHHOr0 yriepoia
B 00pa30BaHMM Da3NMYHHX OpraHUYECKUX BEmecTs. llpon3BoJA NOLOGHHE
ONpPEeJeNeHns BO BPEMEHM. MOKHO OJHOBPEMEHHO M3yyaTh [IpoLeCCH Me-
Ta00Ju3Ma OPTaHMYECKUX BeleCTB, B COCTAB KOTODHX BomeJ MedeHHIif
yriepor, ¥ uX OEpejBUXe HUE 10 pacTeHuw, WUBMEHAA yC/OBUA, B KOTODHX
TpOMCX0IUT (POTOCHHTE3, MOXHO OJHOBDPEMEHHO MCCJieJO0BATH 38BMCHMOCTE
€r0 MHTEHCHMBHOCTHM I MeTaloauMueckMX peakiuif oT Tagux BaxHedmmx
$aKTOpOB BHEWHE} cpeid, XKAX CBeT, yrieguciora, reMmeparypa ¥ T.H.

5. KpaTxuit 0630p pesynpTartoB ncciegopaHui (POTOCHHTE 32

a) Sorocusres pacTeHn#t B eCTECTBEHHHX YCIOBUAX

OcHoBHas 3azaua HamuX MCCAeLOBABME B 3TOK 061aC TH 3aKIDYa-
€TCA B BHABJIGHUM BaKOHOMEDHOCTeH MsMeHeHu#t GoToCUHTES3a M KHXaHUA
pacTeHu# pas3nMYHHX 60TaHMKO-TeorpaduyecKkux 30H, B HacToAmee Bpe~
MA MH DacronaraeM pajoM X0pOmO CPABHMMHX MEXIY CoGOH onpejeseHut
AHEBHHX U CE30HHHX M3MEHEHUN MHTEHCUBHOCTH QOTOCKHTE 38, MOJSYYeH-
HHX ¥ DaSaMUEHX II0 9KOJIOTUM DacTeHulil, B CHEIYDLMX GOTaEMKO-TEO0-
rpajuveckux 30Hax: 1) necHo# noac ¥ ropHHe TYHIDH €Bponelickoi cyo-

apETuks (XuOMHH); 2) 30Ha CeBepHON TemHOXBOUHOK Tairy (Bojsoroj-
Ckag 00i.); 3) AecHok cydanbmuiicKud 1 aipluicKull MOSC BIARHNX
Bucoxoropuli Kaskasa (TeGepia); 4) m0OAC XOJNOZHHX NYCTHHE M cy CHy-

-
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BaapEO¥ KpUopuIBHOM pacCTUTENBHOCTH KOHTMHERTAaABHHX BHCOKOIropui
lamupa. HexoTopHe odwue BUAN pacTeHMM (Hanpumep, BUIH poja
Vaccinium ) u3yyanuch OXHOBDEMEHHO B NepPBHX TpeX THNAX GOTaHUKO-
reorpaduyeckux ycnosuif, Kpome roro, B opaHzZepedax BOTaHMYECKOI'O
ancTuTyra AH CCCP (JlenuHrpaj) BeauChL HCCJEJOBAHMA (BOTOCKHTE3A
pAlla TDOMMYECKHMX DacTEHuH.

He uMesa BOSMOXHOCTH XapakIepu3OBaTh 3J]eCh UHTEpECHHe oColeH-
HOCTH aCCOHMUNIADMOHHO~IUCCHUMINAIMOHHO! ReATEeNbHOCTY DaCTEHUH B Kax-
IOH M3 MEepeyUCAEHHHX 00TaHUKO-Teor paduuecKux 30H, MpUBekeM HeKO-
TOpHE BHBOJH, BHTexammue u3 3T0d padoTH, OTH BHBOXH OCHOBHBAWTCSH
Ha CCOCTBEHHNX M NUTEpPATYDHHX JAHHHX 0 QOTOCUMHTE3e, OnpejeniBleM-
cA OOHYHEMN METOJAMM MCCJEJOBaHHA B TOr0 Opomecca B €CTECTBEHEHX
yenosuax (10, 1II) . ‘

UccneroBaHma noxasanM, Yro B Kaxiol Goraamo—réorpa@utxecxoﬁ
30He CYMECTBYDT BUJH pacTEHHH, MMEDHUE KAk BHCOKYDL, TAK U HUIKYW
MHTEHCUBHOCTH OTOCUHTE3a . OJHAKO OK33HBAETCHA, YTO CTENEHb JUD~
DepeHOMANMN MEXJY BUZAMM I10 UHTEHCHMBHOCTX (POTOCHHTE3a BO3pacraer
10 Mepe YBEeIHUSHHA KOHTMHEHTalIpHOCTM kiuMarta, HauMeHpmas CTeNeHp
Taxo¥ IupdepeHmuANMM MEKXKY BUJAMM OTHEUAETCA Yy TPONMYECKHUX pacTe-
Enit, & HauGonpmas - y pacTeHut MYCTHHL X BHCOKOropu#, BecieacTue
9TOrO CpeXy TPOMAYECKAX DacTeru#f NO CMX MOD He BCTPEYEHO BUJOB,
KMeOIUX BHCOKYD MAKCHUMAJILHYD MHTEHCUBHOCTH QOoTOCUHTE3a, C HpYroOif
CTOPOHH, B KOHTKHEHTAaJbHHX BHCOKOTQDBAX M MYyC THHAX, HApAJNYy C B~
JaMy, VMMeDmuMM HU3KMER QOoTOCHHTE3, BCTpPEyawTCHA BUJIH C OYEHp BHCO-
Kof MaxcuMaapHOR MHTEHCUBHOCTBD paccMaTpmBaeMoro nponecca, CBoe-
06pa3KOe MECTO B 3TOM OTHONEHUM 3aHUMAPT DAacTEHWA KpaliHero ceBe-
pa, Cpejy KOTODHX TAKEe 10K He HaidjeHO BUJOB C BHCOKOM HHTERH—
CUBHOCTBD ACCHUMIIANNY,

OrMmeyernHad gujxpepeELIMAUUA BUZOB [0 MHTEHCHBHOCTH QOTOCHHTE-
3a MOEeT OHTh Jajee NpOCJereHa B OCOUEHHOCLAX ero JHeBHHX J Ce-
30HHHX u3MeHeHu#. Cpegd TpOLMYECEMX pacTeHn#, NO-BUIUMOMY, Npe-
00Jkia IaPT BHJH C DaBHOMEDHHM JHEBHHM U CE30HHHM X0LOoM QOTOCHHTE-
33, TOrJa Kak Cpejm pacTeHuil KOHTMHEHT&ALHHX odaacTell oTMEUEH—
HHEe K3MeHeHMA (QOTOCMHTE3a BHpaXeHH (0/]€e pE3KO0,.

PegynrpraTH uccneioBaHRi nOCie JHUX JeT, [IDOBEJEHHHX B yKa-—
3aHHHX BHmWE OOTAHMKO-TEOrpafuyeCKUX 30H&X DaIuUOMETPUUESCKUM MEeTO-
LOM, OpY IIOMOmE KOTODPOTO ONpejesae Tcd MOTeHUWakbHad DacOTOCHO-
COGHOCTh QCCHMUAAUMOHHOr O amiapaTa pacTeHMii, NOLTBEDEA&NT CIEe—~

%

\ ‘ M )
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NaiHHe 3aKinuenns, CyuecrsoBaHMe ONMCAHHWX BHWE 3aKOHOMEpHOCTEH!
N3MEHeHMN (0TOCMHTE3a He TOABKO NPU eCTECTBEHHOM, HO W NpM HACH-
lapued KOHNEHTPALMY YIJEXUCTOTH CBUIETEALCTBYET O TOM, YTO MAKCH-
MaibHAA WMHTEHCUBHOCTB {JOTOCUMHTE3a Da3JNYHHX THMIOB pacTeHu#t odyc-
J0BN€HA He CTOJPKO HEMOCPeLCTBEHHHM BO3JelcTBHeM BHewHuX (GaxTopos,
CKOJIBKO OllpeleseHHOR BeiNUMHON POTOCHHTETHUECKOR croc o6HOCTM ca-
MiX IMCTBEB. lanee MuCleloBaHMA MOKa3adu, YTO Jaxe B Kpaltmux mid
EU3HK YCJIOBMAX OCMTaHUA paCTEHWN, HampuMep B BHCOKoropsax llamupa,
OCHOBHHE O0COOEHHOCTM (OTOCHHTE3Aa OKa3HBANTCA DEe3KO pa SJAMYHEMU ¥
PaBHHX BMJ0B COBMECTHO ouTabuux pacTeru#t (I2), C gpyro#t cropoHH,
HEROTODHE OJHOMMENHHE BUIH pacreHud (Hanpumep Vaccinium myrtil-
lus ), HSYyuYeHHHe B COBEpPUEHHO paBAMVYAHX  KJIUMATH4YEeCKUX
ycroBMAX TakuMX, KaK Tynipa KpalHero Cesepa, TaexHasd 30Ha MM CYy OG-
aABMMUCKNI NOAC pACTHIENbHOCTU Ha KaBkase, MMOKa3WBaWT MOpasuTesb-
HOe CXOJXLCTBO OCHOBHHX noxasaTesiell aCCUMMIALMOHHON KedATEeABHOCTH.
JTH QaKTH NOKAa3HBALT, YT0 QOTOCHHTE THMYECKas CIIOCOGHOCTH, Kak M
Ipyrue ocoleHHocTM QoTocUHTEe3a (XapakTep pacnpefieleHUs MOT/OLEH-
HOro yriepoja Cpejiy OpraHUUeCKUX BeuwecCTB, 3aBiCUMOCTH OT CBeTa

¥ Ep.), TMO-BAIMMOMY, ONpeIe/]AeTCA HaCIeLCTBEHHHMN CBOMCTBAMY OT—
JeNbHHX BUJL0B, OTpaxaf B cede MCTODPMYECKHE YCJOBMA MX (QODMUDOBA-
Hud, To xe caMoe MOXHO cxasaThb M 0 Xuxavuu pacteHu#r (I13), usue-
HEHUs KOTOPOro, [10-BHUJUMOMY, AaHaJOCMUYHH ONUCAHHHM JAnd DOTOCHHTE-
3d.

YcnospsoBaHue pajuoaKTMBEOTO YTaepoja MMO3BOJUIO MpOBECTH B
Hawelt yja0opaTopuy CepUD uCCHeLOBaHuiA zuana3oHa U3MEHYMBOCTH $o-
TOCMETE3a Y pas3JMUHHX paCTeHMA [0 CTHOWEHUD K TakKUM BaxHeldmuyM
darTOpaM, Kak MHTEHCUBHOCTh OCBENEHMA ¥ KOHLEHTPALMA YIAEKUCIOTH,

Ha ocHoBauuy FaHHHX, MONYYEEHHX HA HECKOJBEMX LECATKAX BU-
K0B, NMOKA3aHO, YTO HaCHlieHMe QOTOCMHTE38 CBETOM HacTyMaeT y He-
koTopHX BugoB npu I000 1z (Begonia imperata), TOrJa Kak
Ipyrue (Lindelofia stylosa) NOBHIIIANT €r0 MHTEHCUBHOCTH JO MOJ-
HOX COJHEYHOR OCBEmMEHHOCTH, JOCTurammed ,HanpuMep, B YCJIOBUAX BH-
coxoropui lamupa 150 000 ax., HamGonee cmeronnomswe ( uau csero-
ycrTofuuBHe) 3ugH pacCTeHui, KaK MpaBUAO, XaPaKTepu3yoTCH BHCOKON
MaKcuMaabHoll MHTEHCUBHOCTHO (DOTOCHHTE3a, YTO NO3BONAET MpeJnona-—
raTp CymeCTs0BaHME CBI3M MExJAy OTHOWEHUEM DAacTEeHUA K CBETy ! ax-
TUBHOCTBLP peakunii mMeradomsMa yriaepoja. OZHAKO TUN KPUBOR ¥ no-
JOEEHKE TOUKK CBCTOBOI0 HaCHHEHMWA DOTOCUHTE3a Ha WKaJe MHTEHCHB-
HOCTM OCBelenua y mojasndoyero OGOAbWUMHCTBA DaCTEeHME Maso ua4 co-
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BCeM He U3MEHfefcn B Npollecce OHTOreHe3a ancra, SiBJAeHUA OHTOreHe-
Tuyeckoll aganmTauam I CBeTy, CBA3AHHHE C M3MEHeHMeM YCJOoBuA cpeju,
0COoCeHHOCTEH aHAaTOMMYECKOT0 C TPOGHMA JIMCTA MJM er'0 BO3pacTa, Xa—
pakTepHH JNUWbL JIA CPABHMTENBHO HECOJAbWOR IpyNmH MIacTUYHHX BUXOB,
[loyTn y BCeX M3yYeHHUX BMJOB Hacuuenme QOTOCHHTE3A YIJIEKMUCJIOTOH
Hadnolaerca 1pu KoHueurpawuu 0,05 - 0,15%, OTgenbHHE CAyyay HACLi-
LeHna 1pu Gojiee BHCOKOH KOHUEHTpaUuM, MO-BUAMMOMY, OCBACHANTICH
MOHMXEHHOH CKODOCTBIO AU Y 3un 002 13 OKpyxapuero BO3ZyXa K ee
aKuenTopaM B KiAETKEe, CBA3AHHONW C opraHusauueit acCUMUNMPYOLUX Op-
raHos.,

lIpyBe e HHKE JAHHHE I1OJTBEDXIADT ClLeNaHHLi BHuWe BWBOJN O BaE-
HOlf pony HacAaejCTBEHHOCTM KaK (paxTopa, ornpereiliouwero noTeHuualb=
HHE BO3MOXHOCTM OCYHECTBJEHNs (OTOCMHTesa piCTeHui.

CpaBHEHME paccMaTpuBaeMHX ll0oka3aTeseil y npencTaBuTene pas-
JMYHHX QUIOTEeHeTAUECKUX I'pyIn Ha3eMHHX pacreHm mo3sondeT CKasaTh
YyTO TOJNBKO CpPEJM iTOKDHTOCEeMAHHHX BOBHHMKIM BUJH, POTOCHMHIE3 KOTO-
PHX OKa3ajJcd B HECKOJbKO Dasd O0jee MHTEHCABHHM, UTO Jajl0 THKUM
BUZAM CIIOCOGHOCTh XMTh B I'0pa3L0 Cojee WNDOKOM Zuanas3oHe ycaosui
BHeWHe}!t Cpefn, 9TO CBOHCTBO, MO-BUIMMOMY, OHJIO peani303aHO B MDPO-
mecce eCTECTBEHHOTO 0Tfopa M IIOAYYMAO JalbHeimee 9BONNIUOHHOE
pasBUTME, OCOGGHHO B KOHTMHEHTAJbHHX KJAMMATUYECKMX 00NACTAX 3EMHO-
ro wapa,

6) TIpofyKTH HOTOCMETE3a

[IpuMeHEHNE c14 nossomuio HaueTuThH M 3KCIIepIMEHTabHO 0060C=-
HOBaTh OCHOBHHE peakIyyu IMKia (QOTOCUHTETWYECKHUX MpPeBpameHuit yI
nepoja, NMPOUCXOJALIEIr0 B TEYeHWe CpaBHMTENBHO KOPOTKOrO UHTEpBA-
na Bpemenu (14, 15). 0630p sTMX nccrexosauuid nposefieH LacXeMoM
u KanpsuuuyM (16), OXHAKO CaMO MOHATHME O BELECTBAaX, KOTODHE MOK-
HO Ha3HBATH MpPOJyKTaMy GOTOCMHTE3a, IO CUX MOp ABJAAEICH KpaliHe
HeoupejefeHKHHM, IICTOpPUA IIOWCKOB MEPBUYHHX MPOJYKTOB (POTOCHHTE3
yGenuTenpHO MOKa3HBAeT, UTO LO HacTOAWEro BpeMeHM He yIajlocCh
YCTAHOBUTHL HUM OJHOTO 0praHMYeCKOoro BelecTsa, o0pa30BaHUE KOTODPO-
ro Ouno OH cmemuuuyecky CBA3aHO C jgeiicrsueM csera, lloka He Hali-
IEHO HM OZHOU ¢epmeHTHO! cucrTemd, creuuduynod jia peaxuuit goro-
CUHTe3a ¥ He NDUHUMADIed YyacTUs B OMKJAE JIHXxaHud. He IoxasaHc
TaKkKe, YTO BOCCTaHaABAUBAKIME aTUeHTH M BENECTBa, epeHocAuMe dHep-
D, 06pas3ybuKecs Ipu POTOCHHTE3e, MMELT CNEeUMPUUECKYD MDPUPONY,
OTNUYHY® OT BOSHUKABIMX IPY THXaHUU.
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C xpyroi CTopotlit, BHACHEHO (16), uTo y®e na camux nepBHx
OTUNAX QOTOCHMHTETUUECKOrO NpPeBpale HUf yriepola ero peaxuuu I[OYTH
HEBO3MOXHO OTHEJIMTH 0T TEMHOBHX MeTal0JMyecKnx peakuuit yraepojo-
CoJLepxamux coeluHe Huil, LoJBUMHCTEO (ecau He Bce) 1o cux 110p U3~
BECTHHX peakuuli (0TOCHMHTETUUECKOrO BOCCTAHOBIGINS yraepoxa ocylie-
CTBNAETCH, XOTH W C 3aMelJeHHON CKOpoCTRO, B TEMHOTE., B mpoucxo-
AAUUX HA CBETY ¥ B TEMHOTE peaklusX KapOOKCUJIMDOBAHNA TaKxke uMe—
eTIca MHoro odmero (17), Hakonel, cobpemeHHHe JaHHHE JOKa3HBanT
MHOT000pasne IpoLy X ToB (porTocHHTE3E, K YMCAY KOTODHX OTHOCHTCA Ja-
#€ TAKME CIOXHHNE COEJLHeHMA, KaK Ge ki (18, 19, 20, 21),

Bce aT0 mossonser sHckazaTh UpeJLCTaB/eHhe O TOM, YTO XUMU-
1€CKaf NpUpofia OopraHMyecKux seuecrs, 00pasynuuXca NpM yyacTun (o-
TOCuHresa, onpenendercs CBoiicTBamu Cy0crparos, Ha KOTOPHX MpouC-
XOINT QUKCaUMa, BOCCTAHOBAEHHE U ochenyouuit MeTadojansl MOToue -
HOro aucTom yraepoza (22).

OnmuuM u3 nyre#l sxche puMEHTANBH OO NOXITBeDELEHUA 3TOr0 MNpeg-
CTaBICHUA ABNAETCA MBYUGHNME BIMUAHNA TEMHOBHX MeTa00MM4YeCKUX NMpo-
HeCCOB Ha 0COCEHHOCTH I1peBpalieHug YTIepoLa, NMOTJOLEHHOr0 B Mpo-
uecce gorocniTesa., B oxHo# M3 padoT, BHIOJHEHHHX B Hamei Jadopa-
TOpuM, OHNA MOCTABAEHA 3ajavya BUACHMTb, K&K paclpegenrdeTcs yrie-
POX, nornoueHnult 3a I0 mumyr (porocuHTE3a, CpeIM OpPTraHNYeCKUX Be-
I€CTB JUCTBEB y DABJMYHHX BUJOB DACTeHui B pa3Hoe BpemMs LHA U Be-
e TauMOHHOTO 1epMota .. TakuM 00pasoM, UCCJELosanANs pacnpenesesns
yriepoga, MOIJIOKEHHOTO NpH (POTOCUHTE3E, MpPOBOJUAUCDH Ka pPaC TeHuAx
¢ HECOMHEHHOM HEeOZHODOZHOCTBD COCTOAHUA U cocraBa CyG6CTpPaTOB M
(e pMeHTHHX cucren. OG6A3aTe15HbNM TpeGOBaHMEM, NpPENBABIAGMHM i pe-
SYAbTaTaM TAKMX ONHTOB, ABAAETCA CTDOIO KOJMYeCTBEHHNE ONpegelne-
HUA, o0ecreunsanuue B03MOXHOCT CBEZeHNA CanaHCa yriepoja, MOr/0-
LEHHOr0 NIpM (POTOCHHTE3e M HaiAIeHHOrO B BHIENAEMHX NDK aHanuse op-
FAHMYeCKUX BEHECTBAX WIM UX TPYINax.

B pesynsraTe omuToB BHACHMIOCEH (23, 24), uTo xommuecTseHHoe
pacilpelesieHue MOTNOWEHHOTO [PY (OTOCUHTE 3e yriepoza cpeiy opranu-
UYECKMX BELEeCTB JIMCTHEB 0Xa3HBAETCH HEO0IMHAKOBHM ¥ Da3HHX BUJIOB,
Buecre ¢ TeM, cocras Caxapos, a Tak®e 0PTAHUYECKUX KUCAOT ABIRET—
CA BecbMa 0JHoOGpasHHM, Jaiee OTMEYEHO, UTO NpOUEHT yriepoja,yua-
CTBYWUEre B 06pa3¢BaHuk CaXapos, BO3pPAaCTAET 0T YTPEHHUX YAaCOB K
BeuepHuM. lanpmmep, nucTes Lindelofia stylosa BEUSPOM
He 00pasynT NOYTH HUKAKUX BeMecTs, KpOMe CaxapOB, Ha CHHTE3 KOTO-
DX mocrynaer 94% BCero morsomeHHoro yraepoja, C mpyroi CTODOHH,
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[POUGHT yriepoja, MOCTYllanWero B OPraHUYECKHe KUCJIOTH, 0Xa3hBaeT-
cf HaMOONbUMM paHO YIDPOM, @ 3aTEM JIOBOJBHO DE3KO CHUZAGTCH. Hapa-
Iy ¢ 9TUM, ZONA Yraepoja, BXOJALUEro B COCTaB BEUECIB, oC Tapuuxca
Mocne W 3BIEYEHMA CaXapoB ¥ OPraHMYECKMX KHUCJIOT, OKA3LUBACTICHA 6onb-
well paHO yTPOM, KOTJa HAUMHIETCA POTOCUHTES3, UeM JHEMU, Korjua oH
mpoTeKaer yxe B TEUEHHE HECKOJBKMX yacoB M JOCTUTAET BHCOKOI MH-
TEHCHBHOCTH. PachpelieleHue NMOTJIOWEHHOr0 NpY (POTOCAHTE3e yIaepo-
78 UBMEeHIeTCA Ha MpPOTAKEHMU BETeTalnoHHOTO NEepuola pacTexuit.la-
TIpUMEP, OCEHBD KOJMMUYE.TBO yIiepoja, UCHOJb3YEMOTO Ha CHUHTE3 ca-
XapoB, OkasHBaeTcd O00N€e 3HAUMTENBHHM, UEM JNEeTOM.

Kpome »TUX uCCreloBaHuit, B Halweli nacdopaTopuy OHJ [IPOBEJEH
VK] OITHTOB, B KOTOPHX Da3nuyud TEMHOBOI'O o0MeHa CO3jaBajuCh DKC-
[epuMEe HTAJAbHO Npu MOMOuM po3zedcraus remnepaTypn (25). Pacmpeze-
7emue IIOCJOWEHHOTO npu OTOCHHTE3e Yraepoja CPeiy OCHOBHHX TpyIM
OpraiMyecknX BemeCTB y TaKHX pacTeHult C DaBNMYHEM TEMHOBHM JbiXa-
TeNpHHM 0OMEHOM TaKke OKAa3HBAETCA HEOIMHAKOBHM (10).

[loNyyeHHHE JaHHHE CBUAETENBCTBYNT O TOM, UIO npeJmeCcTBOBAB-
mue POTOCMHTE3Y OCOGEHHOCTY IHXaHUA NIMEHALT CKODOCTH peaKLuit Me-
radony3ya MOTNONAEMOr0 Iy POTOCMHTE3e yriepoja, uT0, BEPOATHO,
CBA3AHO ¢ H3MEHEHMEM eT0 NyTH, A0 CHUX [Op XeTaibHO M3YUEHHOTO
TOIDEO B OYEHD CTAHZAPTM3MPOBAHHHX YCAOBUEX KYIBTYPH OJHOKJETOH=
HHX BOJopociei.

Bagreitwelt sagavell gmanpHeitunX uccieJOBaHME B 9TOH oOnacTi
qBJAeTCH BHACHEHHE DONM MeTaGONMYyeCKUX peakiyil IHXaHus B NpeBpa-=
meHHAX yraepoja, MPOMCXOJALMX HENOCPEXCTBEHHO B BemecTBax Haue-
yeHgoro KanpBnHOM (OTOCKHTIETMYECKOTO LMKIA.

3) Bs3anMooTHOWEHUA MeELY -QOTOCHHTE30M M JHXAHIEM

1 30TONEHY MeTOX B MpUHLIMIIE IAaeT YHUKaJIbHYyD BO3MOXHOCTH pac-
YJeHUT b POTOCKHTETUYECRUA U IHXaTeapHH} OUMEH YTJEeKMCIOTH M KNC-
nopoga (26, 27). Onna 13 3ajay HaWuX yccaenoBaHuil csozunach K
TIOIHTKE 3LCTIEPUMEHTaNbHO DPACUIEHUATD (OTOCUHTETHUECKU] 1 TeMHOBOH
o6MeH yrAeKMCIOTH. Ing BTOTO JUCThA, MpeABaPUTENBEO aCCUMIINDO-
RaBuUMe CI4, [epenocuiuCh B IepMeTIiueckue xaMep ¢ HepajaMoakrThB-
Hojl ra 3080 CMECHW, W HAa CBETY uA¥ B TEHHOTE OlPeAeNAN0CE, ecThb
i BHICJICHKE MEUeHO} YTJEKHCIOTH. DHAM MCIOAB30BAHH TDM DA3MHU~
HHX Criocofa mcciaenmoBaHma: 1) MByueHue BHIENSHHA COy + C==0q no
u3MeHE HUD pajioaKkTiiBHOCTH OKpyXabmell auct aTMOCHEpH B YCHIOBUAX
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I'ePMETMYECKN 3aMKHYTON CHCTEMH; 2) M3yueHue B IE/IEHUA COZ n3
NUCTA pacTeHui, MpouM3BOJUMOE B TOKE BO3JyXa, JMUWEHHOI0 DTOTO ra-
3a; 3) M3yueHMe BHJeJCHUA MeueHol YyrJIEKUCIOTH 110 MOTEpe paiuoak-
TMBHOCTY, M3MEPAEMOE HenocpexCTBEHHO B ‘pacTUTENbHOM MaTepHale.
PesynpraTH 5 70B JeTalbHO pacCMOTpYHH B Hawe#l padorte (28).

OnHTH f_, %' DT, YTO OPY VHTEHCUBHOCTM OCBEWEHHH, I1pEBHUAo—
nen KomnencaﬁﬁOhuym TOYKY, HODManbHO aCCUMMIAUDYLUUE IUCTHA HE
BHIENANT YrACKNCHIOTH IHXAHMA B H3MEDPUMOM KOJMUECTBE, ITO Halinia-—
©TCA KaKk Npu Hacuuawume# oTOCHHTE3 BHeWHell KOHLEHTDAUMM YT JeKMC—
JIOTH, Tak ¥ B aTMochepe ves COZ. Buyenenue yraexkucnoTH JIhHXaHuA
Ha CBETYy MOXeT MPOHMCXOAUTH TOJBKO IIPM YCHOBUAX, Hapyuabmmx Hop-
MaJIBHYD QU3HONOTMYECKYD JeATENIBHOCTD JIMCTA W, 10=-BUJNMOMY, BH3H-
BapMUX MOBpEe#NEHMEe aCCUMUIALMOHHOrO alnnapata. K TaxuM ycaoBuax
OTHOCKMTCA INOBHWEHNWE TEMIEPaTypH 10 CyOiaeTanbHO#, 3aBAJAHNE IMUCTHEE
@ Ind HEKOTODHX DpaCTeHui, BePOATHO, OUYEHpb BHCOKAA MHTEHCUBHOCTD
OCBemeHud.,

Ha OCHOBaHUM pe3yIBTATOB HTUX OMHTOB MH cuuTaeM, YTo OOMEeH
COo HOpMANBHO QYHEUMOHMDYDUMX JMCTBEB DaCTEHUE MOXeT pouc X0~
JUTH MO0 no QorocuaTeruveckoMy (Ha CBETy), AMGO MO JHXaTeIbHO-
My ( B TemHOoTe) TumaM, Ilp4 9TOM Ha CEeTY MOXET JIDOUCXOJUTDL MUK
MpeINCYTUTENBHOE NCNIONb30BAHME ye BHYTDH KIETOX JHXaTeABHON
YTNEKUCIOTH Ha QOTOCHHTE3, MM UBMEHEHNWE B CAMOM MeXaHM3MEe JHXa-
Hna (29). YuuTHBaA NpuBEJEHHHE B npeZHAyHeM pasfene PakTh, CBi-
ACTEIpCTBYDIUE O BO3MOEHOM €JIMHCTBE CYOCTDPAaTOB M ()ePMEHTHHX CH-
CTeM POTOCHHTE3a M JHXaHudi, MH [peJZIOyMTaey BTODO€ NpeLNoyoxe-
Hue,

r) llepexBuzexue ¥ MeTaGoMu3M yraepoga, NOTAOLEHHOTO
B mponecce GOoTOCUHTES3]

Kag u3BeCTHO, IIDM [OMOLM 014 MOXHO YCTaHOBUTDH JIOKAJ/SA LMD
TOTJIOMEHHOI' 0 NPy (DOTOCHHTE3E YTIJEpoja B TeX WIM MHHX YacTHAX ac-
CUMHIMDYOLER KJETKM WM NUCTa, & TaKEe HCCIEeZOBAThH MHOrooGpa3s-
HHE O0COCEHHOCTH MEepelBUXEHUd U MeTaso/M3Ma OpPraHNyeckuX BemecTs,
BRIDYANIUX B CBOX ¢OCTaB MeueHHH yraepoxX. B aToil odnacTu ocoden-
HO HEOOXOIMMO KOMIIJIEKCHOE U3YYeHye GajiaHca KONMUECTRA yrnepoua
B L€n0oM pacTeHyu, T.e, GalaHCa ero MOCTYNIeHMS, pacxoJoBaHKd,
nepepaclpesene ud u nepejBuieHua 0 pacTeHun B (QOpMe paBnHUHNX
MeTalo0aMuTOB .,
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B pesynbraTe paAjZa ONMHTOB OHJIO ycraHosneHo (10, 22), uro noc-
ne TO-40 MMHYT (QOTOCHHTE3a B aTMOCyepe C pammoaxTuBHO# yriexmc—
NOTOM MeueHHH yriepos MOXeT OHTH OGHapyxeH B 0CT@BJIEHHHX B OOHY-
HHX YCJIOBMAX DiCTEHMAX MO KpaiiHe# Mepe B TeueHue JBYX HEJeNbeOTO
I0O3BOJUIO MPOBECTH MCCJEL0BAHUA, UMEBWYE CBOe} Leabl NPOCIeJUTh,
YTO MPOMCXOXMT C TMOTJNOLEeHHHM YrJIepOJOM B TeuUeHHne JIJMTEJBHOr0 UH-
repusana spemenu (4-5 gseii). B vacTHOCTH, GLJIO K3YyUeHO, KAk U3Me-
HADTCA BO BpEMeHu, npouexueM nocne GoToCHHTE33d, CKOPOCTH DAaCcXOXo-
BAHMA aCCUMMJDPOBAHHOrO YTJjepoka Ha JnXaHue BCero paCTEHMA ¥ [Ie-
perBwselue OpraHuyeckuX BeuecTB, cogepxawux C~°, U3 HaI3eMHOH
yacTu B KOpHesyn cucremy. KpoMe TOTO0, JeTajbHO NPOCJERUBAIOCH
nocnejeiicTBMEe pasNMUHONA TemmepaTypH Ha NepeuucieHHHE MNPOLECCH.,

B pesynbTaTe NPOBENEHHHX OMNHTOB OHA0 yCTaHoBsieHo (22, 23),
YTO YrAepok C HauOosabledl CKOPOCTHI PaCXoiyeTCA Ha JHXaHue B Iep-
BHE YacCH I0CJAe TOr'0, KakX OH OHJI NOTJOWEH B IIpouecce (OTOCHHTE3A.
C yBenvueHUeM BpeMeHM, lipouejwero mocye GOTOCHHTE3a, CKODPOCTH
pacxol0BaHKsa aCCUMIMIPOBAKHOrO yTaAepoja OHCTPO CHUEZaeTcd, Tak
KaK, HapALy C MC:lONb30BOHMEM HA [HXaHue, OH TIOCTENEHHO BXOIMT B
cocTap 6onee CJAOXHLUX OpraHuueciuX BELECTB, He NpIHALiexaluX K
YUCLY [IHXaTEJBbHHX CYyOCTDaTOB.

lleperBuKeHne OrraHuyeCKyX BeleCTB, COJLEpRalMX MeYeHuil yrie-
pOJN, ¥3 JHMCTHEB 3 KODHEBYW CUCTEMy pacTeHuM Takxe MOPOUCXOZUT C
HauGoubplieii CKODPOCTBHO B [IEpBHE YacCH INociae poTocuHTe3a, [loHuxeHHad
HouHasd TeMIeparTypa (00), py XOTOPOH X0 ONHTA BHpALMBAJUCE pac-—
TEeHUA, aKTUBU3NDYET OTTOK 06Pa30BABWMXCA HPU (OTOCHHIE3E a8CCHMM-
1aTos, KpoMe toro, mociaegeiicrsae MOHMU¥ENHOW TeMnepaTYpH B HOUHHE
yaCH CWIBHO 3alepEKBaeT HAKOMJIEHME NOrNOWeHHOro npn POTOCUHTE 3e
yraepoja B NUNUZAX, CHOXHHX 6EIKaX M KAeTyaTKe AMCThEB pacTeHuH
I yBEMUMBAET ero COoJep:iaHue B CJOZHHX GelKaX KODHe#, JTU JAHHHE
CBUNETeNsCTBYNT 0 TecHeiweldl cBa3M MexLy QOTOCHHTE3OM U JLeATENb-
HOCTBY KODHEBOH cucTeiu, HaMeueHHoU mcciemosamuamu Caduumua (30)
n Kypcanosa (3I).

OnuTH, MOJOCHHE MBMOXEHHHM, OTKDHBANT HOBHE [EDCHEKTHUBH B
M3YUEHMM KOODI/HALMM POTOCUHTE3A C LDYTUMM IIpoueccaMy Xu3Heled-—
TeNHHOCTH puCTeHuf u Npeije BCero ¢ 0COOGHHOCTAMM UX pocTa U pas-
BATUA B Da3JHMYHHX yCIOBUAX,

3 3aRJDUYEHNe HaM XOTe/joC. IMOJUEepXHYThb, UT0 CYUECTBEHHOE IIpe-
WY EISCTBO pa uole TPHYCCKMX METOJ0B M3YueHusa ()0LOCHHTEe3a U JHXa-—
M4 3aKI0YaeTCd B BO3MOXHOCTH OJNHOBDEEHHO MCCIeZ0BaTh KOMINEXC

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120018-9 ¢



Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120018-9

- I7-

PA3IMYHUX KOIMUYCCTBEHHMWX ¥ KAYeC TBEHHLX noxasareneil, Xxapakrepu-
SYOWIX OTU BaxHellmve NpouecCH XM3HENeATeNbHOC TU pucrennii, Ilep-
CIEXTUBH MCNONB3OBAHMA DTUX METOJOB B COYETAHUN C ADYIruit MeToxa-
MU COBPELEHHOH (H3UONOTMU ¥ OUOXVMIM JIMUD HAMEYAaNTCH B Hucrodlee
BPEMA 1 RyXJanTCs B JajbHeluelt yrayonensol 9KCMNepuMeHTasibHOM pas3-
pacorTke.
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Puc., 1. TepueTMueckad Kamepa HJjid UBYYGHNMA ITOTIOUEHUA U BHIEJe-
mg CO2 pacreHuamy, A~ BepXHAf YaCTh KaMepH CO CUETYl-—
KOM (a%, XOJ0 IV JIbHUKOM 6?, IIponesjepoM LA [epeMely—
BaHUA BO3LyXa B KaMepe (B) ¥ TpyOKaMi 1nd BBeJeHNd ra-
3a (r); b~ HUKHAA YaCTh KaMepH; B-Brnaguw, paspensoumit
BEDXHOK ¥ HUXHIOD YacT¥ KaMepH; [-3JIeKTpOMATHAT JIA Ipu-
BEJIEHNS B JLelicTBNE Nponennepa B KaMepe

bimll
MHH
10 140"

5 0 15 g0 wr CO,

Puc, 2. 3aBUCHMOCTH 0OWETO KOAMYECTBA MMIYJAHCOB B MHHYTY 0T KO-
JYeCTBA YrJIEKUCJIOTH, [TOTIOUEHHOTO0 pacTeHuAMH

’
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20 0 60 80 MUH.

Puc, 5, Kpusas nsMeHeHUs KOHIEHTpaLUU CO, B repmeInyeckoll xame-
pe mpu porocuHrese aucra apamm “(Pororpaduveckas 3amUCh
cauonucna%. BB‘ ~CBET BRIDICH, AB - mpamonuHeityuit yuac-

, -

TOK KDHMBO YyUaCTOK KDUBOE B 30He 3aBUCHMOCTH (POTO-
CUHTE32 OT KOHNeHTpauuu COs
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